A novel pre-B acute lymphoblastic leukemia cell line with chromosomal translocation between p16(INK4A)/p15(INK4B) tumor suppressor and immunoglobulin heavy chain genes: TGFbeta/IL-7 inhibitory signaling mechanism.
p16 INK4A and/or p15 INK4B genes are frequently deleted in leukemias and other cancers. We have established a novel pre-B acute lymphoblastic leukemia (ALL) cell line (JKB2) with a chromosomal translocation between 9p2l and 14q32, on which p16INK4A/p15INK4B and heavy chain immunoglobulin (Ig) genes, respectively, are located. Homozygous deletions of P16INK4A/p15INK4B genes in JKB2 cells were confirmed by polymerase chain reaction, and their protein products were not detectable by Western blotting. Therefore JKB2 is the first example of an immunoglobulin heavy chain translocation associated with deletions of these genes. In JKB2 cells, cyclin-dependent kinase(CDK)4 and CDK6 formed complexes with cyclin D, due to the lack of p16, triggering phosphorylation of retinoblastoma protein (pRB) and continuous cell proliferation. Moreover, the growth of JKB2 cells was partially inhibited by TGF beta or IL-7, accompanied by decreased CDK4 and CDK6 expression, increased p2l and p27 expression, decreased p27 binding to CDK4/CDK6, and increased binding of p27 to CDK2. In addition, IL-7 both inhibited proliferation and induced differentiation of JKB2 cells. These studies suggest that a t(9;14)(p21;q32) chromosomal translocation can result in deletion of both p16 INK4A and p15 INK4B genes in pre-B ALL, and that the JKB2 cell line therefore provides a model for the study of leukemogenesis related to abnormalities in chromosome 9p2l. Moreover, they suggest that TGF-beta can, suppress JKB2 cell growth in a p15-independent mechanism.